We show that for all graphs H of size n, the complete graph K2n+1 has an H-decomposition. We also pose two related questions.
Introduction
If the graph G has the graphs H 1 and H 2 as edge-disjoint subgraphs, then we say H 1 and H 2 pack in G. If the graphs H 1 , H 2 , ...H k are all isomorphic to H and they partition the edge set of G, then we say G has an H-decomposition. In 1963, Ringel conjectured that for all trees T n+1 , the graph K 2n+1 has a T n+1decomposition. We prove this conjecture using a counting argument. A related conjecture is that every tree T n+1 has a graceful labeling. This strengthening of Ringel's conjecture is known variously as the Ringel-Kotzig conjecture, the Graceful Tree Conjecture, and Rosa's Conjecture. We do not prove this conjecture, but instead show that every graph of size n has a ρ-labeling, where a ρ-labeling is introduced and defined in [6] . We prove a generalization of Ringel's conjecture: we show every graph of size n decomposes the complete graph of 2n + 1 vertices.
History
The subject of H-packings and tree packings is at least 40 years old [6] . There is a nice treatment of decompositions and graceful labelings in Chartrand and Lesniak [3] . The hallmark paper on packings and decompositions is certainly Wilson's where he presented Wilson's Theorem [8] . Since the turn of the millenium, there has been a great deal of progress on the subject, much of it based on the work of Gustavsson [2] [1] . Along with Alon and Yuster's paper, there is the celebrated Erdos-Stone-Siminovits Theorem [4] . For the beginning graphpacker, the paper by Yap is a good resource, especially if one is interested in hard problems [9] . Much of the interest in the packing problem comes from the related problem of packing the complete graph K 2n+1 with ascending size trees T 2 , T 3 , ...T 2n+1 where any linear combination is allowed as long as the subscript indicates order. Can this packing always be achieved? It is well-known that the Graceful Tree Conjecture holds for caterpillars. The idea of packing ascending size stars was generalized in [5] . General packing results are given in [7] . With all this in mind, we present the following proof. To show this theorem, we will need the following definition. Proof. It is easy to show that P rob(φ n (e) = φ n (e ′ )|φ n (e) = φ) ≤ 1 This gives us that the total probability that given an injection
ρ-labelings
the probability of the induced edge labeling where φ n is defined as above producing an edge duplication is less than one. That is, H has a ρ-labeling for all graphs H.
Conclusions
The author would like to propose a new definition. We say a graph H is folded into a graph G if there is an image of the graph H in the edge set of G where the function that carries the vertices of H into the vertices of G is not necessarily injective. We pose the following questions:
Question: Can any ascending size set of trees {T k } k=n k=2 where the subscript indicates order, be folded into K n so that the images of the trees are edge disjoint?
Question: Can the set of graphs that can be folded into K n be classified?
